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EXECUTIVE SUMMARY

Potential sedimentation impacts which could result from construction dredging, proposed for the
installation of the Islander East Gas TransmiSsion Pipeline were evaluated by JOHN C. ROBERGE,
P .E., LLC at the request of the Town of Branford. The proposed construction operations include
dredging of approximately 51,000 cy of bottom sediments to construct a basin and pipeline trench.
The project proponent originally planned to place the dredged mat~l onto subaqueous mounds
adjacent to the pipeline trench. The dredged material management methods have been altered, as
reflected in documentation provided by the project proponent modifying the regulatory permit
applications, to include placement of the dredged materials onto barges.

f '
It was demonstrated that turbidity levels and sediment deposition, resulting from the
proposed construction of the Islander East Pipeline Company, LLC natural gas pipeline,
win potenti(lUy and signifICantly impact the adjacent waters of Long Island Sound.

The anticipated turbidity levels and deposition will be highly dependent upon the rate of initial
sediment release at the dredgjng position. Empirical values of sediment release rates for comparable
observed dredging operations were employed to develop limits of potential suspended sediment
plumes which could result from the pipeline construction operations in the vicinity ofMP 10. 9 to
MP 12.0. Suspended sediments could extend as far as 1000 meters from the centerline of the
proposed pipeline trench and impact an area of as much as 1,100 Acres intbevicinity of the Thimble
Islands in Long Island Sound. It is significant to note that the construction operations proposed by
Islander East will involve, not just the initial construction dredging of the basin and trench, but will
require the backfilling of the open trench to provide cover for the installed pipe. The impacts of the
dredging will be effeCtively doubled. It was demonstrated that sediinent deposits of up to 2.1 mm
could result from the dredging operations in areas adjacent to the trench and that the backfilling
operations could potentially double that accumulated mass.

~

The disposition of the dredged materials have not be completely descnlJerl by the Islander East
Pipeline Company~ LLC. Alternatives include: placing of approximately lO~OOOcy imo the trench
for protective cover ofthemstaJled pipeline; disposing of the remaining materials at the open water
~sa1 sites in Long Island Sound; disposing of the remaining materials at yet undefined upland
sites; covering the installed pipeline with engineered backn1l; or a combination of each of these
methods. It is anticipated that between 41~OOO and 51~OOO cy of the materials dredged ftomtheHDD
basin and pipeline trench could be disposed at the open water disposal facilities in Long Island
Sound. It is essential that these materials be sufficiently characterized, including biological
assessments, in accordance with the letter and intent of the Federal Marine Protection, Research and

Sanctuaries Act.
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It is essential that the potential impacts upon pelagic, demersal and benthic fauna as well as subtidal
flora imposed by the sedimentation processes be evaluated and quantified. Mitigation measures and

Similar dredging and construction operations have included a range of effective measures, including
but not limited to:

( ,

Restricted temporal wmdows for operations to assure minimizing impacts upon
potentially effected filum and flora, including restriction of operations during the
spawning periods of species indigenous to the project area;

Prom'bition of stockpiling or sidecasting of dredged materials, requiring temporary
storage of those materials on sealed floating barges;

Implementation of sealed dredge buckets to minimize re-entrainment and release of
sediments into the water column during hauling operations;

Environmental sensitivity training for all dredge operators to assure knowledge of
means and methods to minimize sedimerit release into the wqater column during

dredging;

Impos~ operational limits for sediment plume release size and concentration upon
the dredging contractor and require termination of the dredg~ should those limits
be exceeded;

Requiring "third-party oversight" of all operations and monitoring and assigning
authorization to that entity to shut down the operations should operationaJlimits be
exceeded;

Requiring the dredging contractor to prepare and implement a Construction
MitigatiOn PlIm, clearly defiIting an of the means and methods which he proposes
to employ to minimi7e construction impacts.

Imposing strict Best Management Practices upon the trench backfilling operations
by requiring sedilnent plume size to be limited, imposing placement methodology
restrictions, and related restrictions.

j
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Potential Iurbidity Plume and Sediment Deoosition From Dred2ine Operations1.0

1.1 Introduction

The 24" natural gas pipeline, proposed to be placed on the bottom of Long Island Sound and extend
from Branford, CT to Wading River, NY, will include a dredged basin to accommodate the transition
from the HDD operation and a 1.2 mile long pipeline trench to be excavated by traditional mechanical
dredging operations (Islander East Pipeline Company, LLC, Ref. 1). It was origil1aUy proposed by the
project proponent that materials dredged from the transition basin and the pipeline trench would be
placed on the ocean bottom in mounds adjacent to the dredged areas. Islander East Pipeline
Company, LLC revised this proposed dredged material management method to that described in their
"Amendment to the Structures, Dredging and Fill Permit Application -Construction InStallation
Modifications, (OLISP) Pennit #200200761" and dated March 14, 2003 (Islander East Pipeline
Company, LLC, Ref 2). The modified method is to include placement of the dredged materials on
barges. The proponent further notes that they propose to backfill the trench after placement of the
pipeline to a depth such that 18" of cover are provided over the pipe. No further clarification of the
methodology is provided in the permit modification document. It would appear that the ultimate fate
of a significant volume of the material removed from the basin and trench, i.e. in fact approximately
78% of the material to be dredged, has not be identified. The proponent has noted that they are
"consulting with federal agencies on wether to dispose of the dredged materials offsite and/or return
the material to the trench". It can be assumed that Islander East Pipeline Company, LLC will seek
further modification of the permit to relocate those dredged materials not used in backfilling the
trench, amounting to approximately 40,000 CY, to the open water disposal sites in Long Island
Sound and that all necessary, required and currently valid mechanical, chemical, and biological
characteristics will be quantified prior to issuance of any dredging authorization by both Federal and
State of Connecticut regulatory agencies.

It is anticipated that the HOD transition basin will be located near Mile Post 10.95. This basin is
proposed to be approximately 250' in length and 130' in width with a maximum depth of 20'. The
dredged pipeline trench will extend from the transition basin to Mile Post 12.0. Water depths in this
area were readily available from NOAA navigation charts. The transition basin and dredged pipeline
trench areas are characterized by a gently sloping bottom, with depths ranging from approximately
12' (ML W) in the area of the transition basin to about 22' (ML W) at the southern extent of the trench.
Approxjmately 6,500 cy of sediment will be dredged from the basin and placed on the barges as
currently proposed by Islander East Pipeline Company, LLC. As noted, the ultimate fate of about
78% of that volume has not been identified.

The pipeline trench will be dredged by ~chanical bucket dredge. The trench will be dredged to a
depth of approximately 8' below the natural bottom and anticipated side slopes of 3: 1, creating a
trapezoidal section. Appro:xjmately 44,680 cy of sediment will be removed nom the trench and placed

Page 1JOHN C. ROBERGE, P .E., LLC
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onto barges as described above. After the 24" pipeline is placed into the trench, it is anticipated that
a portion of the dredged materials will be used to backfill the trench and provide 18" of cover over
the pipe. Islander East Pipeline Company, LLC has not identified the ultimate disposition or use of
the materials remaining from the dredging operations. Neither the placement methodology nor the
Best Management Practices (BMP' s) to be employed by Islander East Pipeline Company, LLC during
the backfilling operations have been identified. The effects of the potentially significant turbidity and
material deposition within sensitive benthic communities which could result from the backfilling
operations have not been quantified by Islander East.

1.2 Background

Dredging operations at the transition basin and along the pipeline trench route have the potential to
affect local sediment transport systems and/or the local ecosystems. Evaluation of each of these sites
included an estimate of the worst-case suspended sediment plume which could result during the
dredging procedures and an estimate of potential sediment deposition depths in areas adjacent to the
trench and pipeline construction. The worst-case plume condition was approximated using empirical
information, available for the site or available ftom representative historic dredging operations and
reported in available literature.

a quantitative estimate of the mass of sediment which could ~t adjacent resources. Potential
suspended sediment levels were quantified utilizing the steady governing equation for a dynamically
passive suspended plume (Teeter, Ref. 3). As noted, this assessment will yield worst-case centerline
concentrations, demonstrating maximum potential impacts of the plume on adjacent resources. The
direction of plume propagation was assumed to be coincident with the direction of the predominant
tidal currents at each site, as predicted by NOAA. TPe tidal current vectors used in this assessment
vary from those employed by the Islander East Pipeline Company ~ LLC. That variation is discussed
in this analysis.

1.3 Historical Experience

Observations of pipeline trenching operations (Bohlen, Ref. 4) in Long Island Sound were made in
1991 to quantjf}r potential sedimentation impacts upon adjacent oyster beds. The trenching operations
inc1.uded excavation of a trench, utiliZing a large volume (13-22 CY) mechanical clamshell dredge,
sidecasting the dredged materials along the adjacent margin of the trench, and backfilling of the trench
from the margin after the pipeline was pJaced. The bottom materials at this site were primarily
medium sands with occasional intrusions of coarse sands, gravel and mixtures of silt. The observation

5 and 10 mg/L. The Long Island Sound data indicated that suspended sediment concentrations within
the turbidity plunles, associated with the pipeline installation procedures, decayed rapidly with
distance downstream with the majority of sediment resuspended by the dredge settling within 30 -

.
j

,

,.J
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60 m of the operation. The field observations noted further that suspended sediment concentrations
within the immediate vicinity of the dredge bucket ranged from 50 to 250 mg/L. These observations
appear to be consistent with other dredging operations performed in both sand and fine grained
materials (Bohle~ Ref 5). Co~able values for a range of bottom material types are shown in
Table 1. The observations further noted that the near-bottom suspended material field was essentially
confined to a region extending between 450 m and 920 m downstream of the operating dredge.

Table 1
Historical Suspended Sediment Plume Characteristics

For Dredging Operations

Distance From
Source

(m)

Ave. Sediment
Concentration

(mg/L)

Location Water
Depth
(m)

Ave. Current
Speed
(cm/s)

.7
7
7
13
13
13
23
23
23

105
70
20

25
13

30

0.5

1.5

2.5
0.5

1.5

2.5
0.5

1.5

2.5

Hori River
Nagoya, Japan

Watertight
Bucket
(Ref. 6)

n/a

(Note I)

15
30
61
122
244

48
214
118
50
24

St. Johns River
Jacksonville,FL

(Ref. 7)
5.18 4.9

Black Rock
Harbor

Bridgeport, CT
(Ref. 7)

30
61
122
244
488

281
179
95
58
77

6.76.1

33
66

100
166
233
330

86
37
22
7

5.5
3.5

Thames River
New London, CT

(Ref. 5)
11.0 15

Note 1: Open bucket of similar sia resulted in average sediment concentrations 1.56 times greater
tban closed bucket.
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The dredging operations summarized on Table 1 were performed at sites with sediment characteristics
comparable to the Islander East sites in the vicinity of the Thimble Islands in Branfor~ CT. The Hon
River site included sediments which were predominantly clay and silt in water depths of
approximately 3 In. The St Johns River o~rations were performed in silty sediments. Comparable
bucket dredging operations in Black Rock Harbor and the Thames River included the dredging of
primarily fine grained sands and silts. The plume generation associated with the Long Island Sound
trenching work appeared to be confined to the dredge operational period with ~nded sediment

operations. As noted (Bohlen, Ref 4), this factor serves to reduce the time during which benthic or
sessile organisms will be exposed to elevated suspended material concentrations.

It was further noted (Bohlen, Ref4), based upon the Long Island Sound trenching observations, that
the discrete nature of the pipeline construction techniques suggested that it is appropriate to treat the
operation as a moving point somce of suspended materials. The somce of suspended sediment will
move progressively along the axis of the pipeline with resulting suspended materials distributed to
either side of the pipeline under the alternating influence of local tidal currents.

1.4

Assessment of Proposed Dredging Operations

To assess the potential spatial impacts of the Islander East dredging operations and to provide a
quantitative estfulate of the mass of sediment which could potentially impact adjacent resources, the
dredging locations were evaluated utilizing the steady governing equation for a dynamically passive
suspended plume (Teeter, Ref. 3). Simplifyfug the governing equation to a one-dimension expression,
the solution for suspended sediment concentrations along the resulting plume centerline was
expressed as:

C = [Q,/ (2HV.X») e-(PWX/HU)

Where: C = Depth Averaged Suspended Sediment Concentration, mg/L
Qs= Release Rate of Suspended Material at Source, g/s
H = Depth, m
U = Current Speed, cm/s
V s= Horizontal Diffilsion Velocity = 0.11 (U)
P = De:POsitional Probability
W = Sediment Settling Velocity
X = Distance From Source, m

i

The expression was simplified to C = [Q. I (211V .X)] since the maximuin value of the exponential
term is unity. It is anticipated that this simplification will yield conserv~tively high or worst-case
centerline concentrations, demonstrating maximum potential ~ts of the plume on adjacentf.

j
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r '

dFloocJ =XFloocJ sin(a~ or dEbb =XEItb sin(ahbb

Where: d = D_ce Normal From the Pipeline Axis
X = Modeled Distance From Source
a = AngIe Between Tidal Current Direction and Pipeline Axis

The strength of the sediment source, R is an empirical quantity. The value of the source strength, as
generated by mechanical bucket dredge operations, has been observed (Collins, Ref. 7) to be
dependent upon equipment geometry, operating characteristics such as speed and cycle time, depth
of influence, and related characteristics.

Typical values of depth-averaged suspended sediment concentrations along the centerline of dredge
buckets during water entry and withdrawal operations ranged between 50 .500 mg/L. Typical values
of initial sediment source release mtes, as observed at several comparable operations, aresumm arized
in Table 2. These values are typical of open bucket, and in several cases include closed-bucket,
dredging opemtions and were used to quantify the range of potential impacts which could result from
the Islander East dredging operations.

Table 2
Open Bucket Resuspended Sediment Source Strengths (Ref. 7)

Note 1: Sidecasting operations

Page 5JOHN C. ROBERGE, P .E., LLC
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The limit of the zone of influence was chosen to be that distance at which the ambient velocity was
equivalent to the critical velocity (V CRJT) required to maintain suspension of quartz sediments coarser
than 200M (Vannon4 Ref. 8). V CRJT for these sediments will be about 0.42 fils. The extent of the
zone of influence, or the distance over which the initw sedimentation would take place will be
approximately 55-ft or about 17-m. It was assumed that the released sediments at the dredging
locations would be suspended over the entire water column due to the relatively shallow depths at
these sites and that the coarse ftactions would settle within 17m of either side of the trench. The
characteristics of the Islander East dredging locations are summarized on Table 3. The general site
characteristics include the site name, water depth, anticipated trenching technique, tidal current
speeds, and average current directions referenced from the pipeline axis.

Plume generation and sedimentation potential at the dredging sites were simulated, based upon
various initial sediment release rates. The sites are characterized by relatively typical sediment types.
Each site includes observed fine lean clay and elastic silts, clays and traces of organics. The sediments
were shown to display moderate plasticity. The average total unit weight of sa:mPles taken from the
study areas, as reported by the project proponent, ranged from 89.6 to 94.9 pcf.

Table 3
Islander East Site Characteristics

Site
Characteristic

MP 11.5 MP 12.0MP 10..90

Mechanical
Dredging

Mechanical
Dredging

Mechanical
Dredging

Trenching Method

4.0 5.1 6.4Depth, m
(MLW)

57.057.0 57.0Peak Flood Cun-ent,
cm/s

26502650 2650Direction of Flood
Flow

72.0 72.072.0Peak Ebb Current,
em/s

820820Direction of Ebb Flow 820

Page 6JOHN C. ROBERGE, P .E., LLC



Construction of the Islander East Gas Transmission PipeUne Branford, CT
Assessment of Sedimentation Impacts Due to Proposed DredeJn2 May 5, 2003

The results of the Islander East plume simulation, detailed on the computation sheets provided in
Appendix ~ are summarized in Table 4. These tabulated values represent the potential increase,
above ambient conditions, which could be expected for suspended sediment concentrations resulting
from the basin construction and trenching operations. It must be noted that the initial rate of sediment
release and thus the sediment plume characteristics will be highly dependent upon the travel speed
of the dredge bucket, skill of the operator, quality of the bucket and scow equipment, and related
operational issues. Variation of the travel speed with depth, sediment types, wind and wave
conditions, surface support efficiency and other unforseen conditions should be anticipated.

Table 4
Islander East Pipeline Construction

Potential Suspended Sediment Concentrations At Centerline of Turbidity Plume (mg/L)

R=1.684 J!/s

Normal DiStance From Trench Centerline, m (Note 1)Station Current
Condition

200 300 400 10005 20 80 100

34 17 11 8 3Flood 671 168 42
MP 10.9

6 4 2354 89 22 18 9Ebb

3, 26 13 9 7mood 527 132 33
MP 11.5

4 1299 75 19 15 7 5Ebb

7 5 2mood 420 105 26 21 10
MP 12.0 13 6 4 3 1Ebb 253 63 16

R=445 2/8

4 3 2 1177 44 11 9Flood
MP 10.9 05 3 2 1Ebb 94 23 6

2 19 7 3 2flood 139 35

MP 11.5 1 1 079 20 5 4 2Ebb

2 1 1111 28 7 6 3mood
MP 12.0 03 2 1 167 17 4Ebb

Page 7JOHN C. ROBERGE, P.E., LLC
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R=243 2/s

F1ood 97 24 6 5 2 2 1 0

MP 10.9
Ebb 51 13 3 3 1 1 1 1

mood 76 19 5 4 2 1 1 0

MP 11.5
Ebb 43 11 3 2 1 1 1 0

61 3 2 1 1 0flood 15 4
MP 12.0 Ebb 37 9 2 2 1 1 0 0

Note I: Does not include dredged materials relocated to the immediate vicinity of the trench.

The results of the suspended sediment plume analyses are graphically depicted on Figures 1 -4, as
provided in Appendix A of this report. Figure 1 depicts the approximate route of the proposed
pipeJine and position of the HDD transition basin. The project site is located west of the Thimble
Islands in relatively shallow water. Figure 2 depicts the approximate spatial limits of the potential
plume which would be formed by the dredging operations and assuming a sedinlent release rate of

1,684 g/sec.

The sediment release rate is an empirical value, determined ttom literature describing comparable
dredging operations. Sediment is released from the dredging site through a combination of actions,
including but not necessarily limited to: the dredge bucket impacting the ocean bottom; dragging of
the bucket on the bottom; the shedding of sediments ttom the bucket as it is hauled through the water
column; and related operational parameters. While an empirical sediment release rate of 1,684 sfsec
is the highest observed at other sites, it must be assumed that such rates are likely to be realized at
the Islander East site based upon their lack of identified Best Management Practices and commitment
to operational controls.

observed sediment release rates. Figures 3 and 4 provide graphic representations of the extent of the
likely plumes which would result from dredging operations with sedment release rates of 445 g/sec
and 243 g/sec, respectively.

The quasi-steady tidal current vectors, employed in these analyzes, were based upon the observed
tidal vectors as reported by the National Oceanic and Atmospheric Administration and universally
reported in commonly used tide charts and related publications. These analyzes represent the
maximum conditions that can be anticipated at the project site. Site specific tidal current observations,
reported by the project proponent (Bohlen et. aJ, Ref. 9), indicated that maximum near-bottom tidal
currents were approximately 45 cm/sec, with flooding currents typically exceeding ebb. Bohlen
further notes a general net transport to the northwest resulting from the asymmetry of the tidal

I.;J

J
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current intensities. He notes that the nearshore reaches of the project site will be influenced by the
islands and rocky outcrops and that net transport results ftom a dominance of the ebb currents in a
generally northeast direction. He notes further that his observations clearly reflect the importance of
wind induced velocities in these shallow water areas. The Bohlen report concludes "that the plume
of sediments resuspended by the dredge will for the most part spread laterally to the east and west
of the trench centerline due to the dominance of the east-west tending tidal currents."

The results of the analyses provided in tabular fonnat and graphically depicted in Appendix ~ clearly
demonstrate the east-west tendency for plume dispersion. Magnitudes of turbidity concentration are
dependent upon the magnitude of the tidal current velocity employed in these numerical simulations.

to generate potentially "worst-case" conditions which will result from the dredging operations. The
time of dredging, position of the dredge, time in the tidal cycle, and related daily operational
conditions can not specifically predicted and modeling all of the permutations and combinations of
these performance criteria would be an overwhelming task. Consequently, demonstrating the "worst-
case" operational scenario, by assuming maximum potential near-surface tidal currents and maximum

No less than the maximum impact should be used to evaluate the impacts imposed by this proposed

dredging operation.

It was estjrnated that a conservative approximation of deposited sediment thickness, resulting ftom
the generated turbid ity plume in the areas adjacent to the trench, could be developed by assuming that
an of the materiaJs suspended into the turbidity plume would be deposited at the maximum extent of
transport. The deposition of sediment s~nsions is analogous to marine gravity currents (Simpson,
Ref. 10). The mechanics of settlement at these sites, based upon the relatively high initial
concentrations, will be dominated by the mass settlement of the suspension as opposed to gravimetric
settlement ofindividuaI fine particles. The relatively fine characteristics of the sediIilent suspensions
anticipated at these sites will result in visible plumes over a fairly broad expanse adjacent to the
pipeline trench and as inOuenced by the local tidal currents.

Table 5 summarizes these estimated layer thickness as a function of distance, normal to the pipeline
axis. This anticipated deposition will generally be a relatively thin veneer of typically mobile
sediments. It is anticipated that the coarser fractions of the trench excavation will be placed
immediately adjacent to the trench. These materials will be used to backfill the trench after the
pipeline is placed. The anticipated thickness of deposition, as simulated in these analyzes, clearly
demonstrate a direct relationship to suspended concentrations ofsed iments within the plume and to
distance from the trenching operation. The orientation of the plume drift, represented in these
analyzes by the relative direction of tidal currents to the axis of the pipeline, will significantly impact
the location of the plume and thus the resulting deposition pattem

Page 9JOHN C. ROBERGE, P.E., LLC
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Table 5
Islander East Pipeline Construction

Potential Deposited Sedimentation Layer Resulting From Turbidity Plume, cm

j
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1.5 Trench Backfilling

The pipeline trench will be dredged by mechanical bucket dredge. The trench will be dredged to it
depth of approximately 8' below the natural bottom and will include side slopes of 3: 1, creating a
trapezoidal section as shown in Figure 5 of this report. Approximately 51,180 cy of sediment will be
removed from the HDD basin and pipeline trench and pJaced onto barges as descnood above. After
the 24" pipeline is placed into the trench, it is anticipated that a portion of the dredged materials will
be used to backfill the trench and provide 18" of cover over the pipe.

The backfilling opemtion will require the placement of approximately 10,000 cy of material to be
dropped or transported through the water column over the basin and trench. The proponent bas noted
that they are "consulting with federal agencies on wether to dispose of the dredged materials offsite
and! or return the material to the trench". It can be assumed that Islander East Pipeline Company, LLC
will seek further modification of the pennit to relocate those dredged materials not used in backfilling
the trench, amounting to approximately 41,180 cy, to the open water disposal sites in Long Island
Sound and that all necessary, required and currently valid mechanical, chemical, and biological
characteristics will be quantified prior to issuance of any dredging authorization by both Federal and
State of Connecticut regulatory agencies.

As depicted in Figure 5, approximately 22% of the material removed from the trench will be used for
backfilling and pipeline cover. More than 41,000 cy of dredged materials will have to be disposed as
a result of this proposed operation. IsJander East Pipeline Company, LLC has not identified the
ultimate disposition or use of the materials remaining from the dredging operations. The methodology
or Best Management Practices (BMP's) to be employed by IsJander East Pipeline Company, LLC
during the backfilling operations have not been identified. The effects of the potentially significant
turbidity and material deposition within sensitive benthic communities which could result from the
backfilling operations have not been identified by IsJander East.

It is reasonable to conclude that the basin and trench backfilling operations could result in elevated
suspended sediment levels at least equivalent to those which have been demonstrated to characterize
the dredging operations. The potential impacts of the dredging, as summarized in Tables 4 and 5 of
this report, could be effectively doubled by the backfilling.

2.0 Dredged Material Manaf!ement

The original pipeline construction operations included the proposed sidecasting of the dredged
sediments into mounds, placed along the perimeter of the transition basin and pipeline trench. These
mounds were expected to extend between 10' and 11' above the natural bottom. The crests of these
mounds would be positioned between 2' and 10' below the water surface during periods of low tide.
It was evident that these mounds, in addition to presenting severe restrictions and significant hazards
to local navigation, would be exposed to erosion processes imposed by wind generated waves which
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Construction of the Islander East Gas Transmission Pipeline Branford, CT

characterize this site. Sediments pJaced into these mounds and suspended by waves, would enter the
water column and be transported from the site by tidal currents and reJated mechanisms.

As a result of the obvious potential environmental impacts imposed upon the surrounding benthic
resources, Islander East Pipeline Company, LLC revised this proposed dredged material management
method to that descn"bed in their "Amendment to the Structures, Dredging and Fill Permit Application
-Construction Installation Modifications, (OLISP) Permit #200200761" and dated March 14,2003
(Islander East Pipeline Company, LLC, Ref. 2). The modified method is to include placement of the
dredged materials on barges. The modified methodology notes that they propose to backfill the
trench after placement of the pipeline to a depth 18" over the placed pipe. Figure 5 provides a graphic
representation of the typical trench section. No further clarification of the methodology is provided
in the permit modification document. The ultimate fate of a significant volume of the material
removed from the basin and trench, Le. in fact approximately 78% of the material to be dredge4, has
not be identified. The proponent has noted that they are "consulting with federal agencies on wether
to dispose of the dredged materials offsite and/or return the material to the trench". It can be
estimated that approximately 10,000 cy of the dredged materials will be used for backfiUing of the
trench. That material will have to be placed by mechanical dredge or dumped from the barges on
which the material is proposed to be stored.

It can be assumed that Islander East Pipeline Company, LLC will seek further modification of the
permit to relocate those dredged materials not used in backfilling the trench, amounting to more than
41,000 cy, to the open water disposal sites in Long Island Sound and that all necessary, required and
currently valid mechanical, chemical, and biological characteristics will be quantified prior to issuance
of any dredging authorization by both Federal and State of Connecticut reguJatory agencies.

2.1 Background

The processes involved in the resuspension and transport of bottom sediments in shallow marine
environments are bighly complex and difficult to describe because each of the key mech~jSDJB
involving water movement and water-sediment mteraction are, m themselves, complex. Weggel (Ref
11) notes that suspended sediments are generally smaller than materials transported near the bottom.
Weggel concludes that, regardless of the mode of transport, several prerequisites for net sediment
movement can be identified. These include: (1) a source of movable sediment must be available; (2)
a mechanism for initiating sediment movement is required; and (3) an asymmetry m the sediment
motion must be preseqt. Each of these prerequisites is present at the Islander east site.

The dredged material mounds would have provided a ready source of movable sediment. While the
bottom materials appear to show plastic characteristics associated with cohesive sediments, the
materials would be significantly disturbed during dredging resulting in higher water content than
found in the in-situ state, thus more readily movable. The sballow bathymetry along the entire
dredging route can be significantly jnfluenced by wind generated sballow water waves. These waves,
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particularly those associated with storm events, would provide more than adequate energy to re-
suspend and lift the dredged sediments off the mounds. Once suspended by the generally symmetrical
flow regime associated with passing waves, net transport of these sediments suspended from the
mounds would be a function of the tidal currents which characterize the area.

The U.S. Army Corps of Engineers (Douglass, et al., Ref. 12) acknowledges the ability of currents
and waves to resuspend and transport sediments which have been placed on the ocean bottom during
underwater placement operations associated with dredging projects. The U.S. Army Corps of
Engineers' studies involved the monitoring of several submerged moundS or berms of generally non-
cohesive dredged materials placed on the bottom of Mobile Bay. It was noted that faster peak speed
of water particles under wave crests appears to be the dominant mechanism which moved these

submerged benDS.

Assessment of Potential Sediment Mound Erosion2..2

It is clear that dredged material mounds, originally proposed to be pJaced adjacent to the transition
basin and trench as a part of the Islander East pipeline construction work, could be subject to
resuspension and transport via mechanisms which are typical of the site. The site is subject to storm
events, most typically associated with hurricanes and nor' easter's which impact the region. These
meteorological conditions typically generate wind waves originating over the open water fetches to
the south and southwest of the Thimble Islands. Storm wave conditions, which can be expected at
this site are summarized in Table 6. These wave characteristics were computed using the Sverdrup-
Munk-Bretschneider (SMB) empirical approximation for shallow water waves as detailed on the
computation sheets provided in Appendix B. The potential wave conditions were developed for a
range of wind conditions which can be experienced over Long Island Sound. These conditions
represent the 100-Year recurrence interval (1% chance of annual exceedence), the 50-Year
recurrence interval (2% chance of annual exceedence), and the 2- Year recurrence interval (50%

chance of annual exceedence ).

[]
Table 6

Characteristic Storm Wave Conditions EtTecting the Project Site

u
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These wave characteristics represent the deepwater conditions'ofthe significant wave, i.e the average
of the highest 1/3 of the waves that would be generated by the representative wind blowing over the
indicated fetch distance for a duration sufficient to fully develop the wave set. The required duration
for the tabulated waves ranged between 2.4 hours and 6 hours. The water depths at the project site
range between approximately 10' and 20', referenced to local mean low water. Water surface
elevations can vary with tidal stage and coastal flooding conditions throughout Long Island Sound,
but the relatively shallow conditions along the entire trench route will likely lead to breaking wave
conditions, thus introducing sediment transport mechanisms similar to those on a beach face.

Table 7
Wave Induced Near-Bottom Horizontal Velocities at Dredge Mound Locations, fils

As noted from the literature citations, the primary mechanism for resuspendipg sediments from the
proposed sediment mounds would be the movement of water induced by the passage of waves over
the site. As waves translate past a position on the shallow ocean bottom, the water particles within
the water column beneath the wave, will move in an orbital motion. Each water particle will assume
a vertical and horizontal displacement. The size of the orbital motion and velocity of the vertical and
horizontal water movement is dependent upon the wave height and period and upon the depth of
water. Table 7 provides a summary of potential near-bottom wave orbital velocities which would be
associated with the possible storm wave conditions at the project site.

Figure 6, provided in Appendix A, is a summary of empirical observations of sediment movement
under wave action. This data clearly demonstrates that fine sediments, similar to those originally
proposed to be placed in the mounds would likely be moved by water velocities exceeding 10 cm/sec.
The potential near-lJottom wave orbital velocities which can be realized at these sites during storms
can be an order-of-magnitude greater than the threshold velocities for sediment motion. Disregarding
the effects of waves breaking on the mounds, an evaluation of these near-bottom velocities revealed
that the magnitude of these velocities would be sufficient to mobilize all of the materials that would
have been placed in the sidecast mounds. The total volume of sediments which could be resuspended
from the mounds would be dependent upon the duration of the wave impacts upon the site and upon
the depth of the boundary motion at the water-sediment interface. However, the relatively significant
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turbulence which will be associated with storm wave passage in combination with the high orbital
velocities would dislodge ~d transport sedinlents from these sites.

Sediment particles would be resuspended and transported from the mound position with the passing
of each wave. The maxjmum anticipated period of a storm generated surface wave at the Construction
sites was demonstrated to be 10 seconds. It can be estimated that horizontal velocities of sufficient
magnitude to mobilize the sediments will occur over approximately one-half of the wave period. It
is therefore reasonable to argue that conditions favomble for erosion of the sediment mounds could
persist for at least one-half of the time that the storm waves influence the site. A storm of 6-hour
duration could potentially erode the entire mound system andpJace those materials into suspension.
The mobilized sediments would be transported into adjacent waters and sensitive benthic habitat.

Dredged Material MaDag4~meDt Alternatives2.3

The modified construction methods, proposed by Islander East Pipeline Company, LLC, will require
the disposition of more than 51,000 cyof materials removed from the HDD basin and pipeline trench.
The five (5) general alternatives include:

Placement of the excavated sediments into the basin and trench to provide cover for
the pipe and to restore the bottom to near pre-construction grade;

Placement of approximately 10,000 cy of the dredged sediments into the trench as
cover for the pipeline and disposal of the remaining 41,000 cy of dredged materials

at an upland disposal facility;

Placement of approximately 1 o~ooo cy of the dredged sediments into the trench as
cover for the pipeline and disposal of the remaining 41~OOO cy of dredged materials
at the Open Water Dredged Material Disposal sites in Long Island Sound;

Placement of approximately 10,000 cy of engmeered backfill mto the trench as cover
for the pipeline and disposal of the 51,000 cy of dredged materials at an upland

disposal facility; or

Placement of approximately 10,000 cyof engineered backfill into the trench as cover
for the pipeline and disposal of the 51,000 cy of dredged materials at the Open Water
Dredged Material DiSposal sites in Long Island Sound.

As noted in previous sections of this repo~ placement of the dredged materials back into the basin
and trench will expose the Thimble Island region to elevated turbidity levels and potential deposition
of mobilized sediments onto sensitive benthic habitat areas. The magnitude of the impacts can be

based upon the general results of the dredging impact assessment.
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Open water disposal of dredged materials is regulated by both the U.S. Army Corps of Engineers and
the State of Connecticut, Department of Environmental Protection, Office of Long Island Sound
Programs (OLISP). Open water disposal of more than 25,000 cy of dredged materials requires
compliance wkh the Federal Marine Protection, Research and Sanctuaries Act (Ambro amendment).
It is essential that all reviewing agencies, including but not limited to the U.S. Environmental
Protection Agency, U.S. Fish & Wildlife, and others, review the specific dredging and dredged
material disposal plan proposed by Islander East Pipeline Company, LLC. It is essential that all
required and cuuently valid mechanical, chemical, and biological characteristics of the dredged
materials be quantified prior to issuance of any dredging authorization by the Federal and State of

Connecticut regulatory agencies.

3.0 Summa" and ConclusioD~

It was demonstrated that turbidity leveJs and sediment deposition, resulting ftom the proposed
construction of the Islander East Pipeline Company, LLC natural gas pipeline, will potentially and
significantly jmpact the adjacent waters of Long Island Sound. The anticipated turbidity levels and
deposition will be highly dependent upon the rate of initial sediment release at the dredging position.
Empirical values of sediment release rates for comparable observed dredging operations were
employed to develop limits of potential s~nded sediment plumes which could result ftom the
pipeline construction operations in the vicinityofMP 10. 9 to MP 12.0. Suspended sediments could
extend as fur as 1000 meters ftom the centerline of the proposed pipeline trench and jmpact an area
of as much as 1,700 Acres in the vicinity of the Thimble Islands in Long Island Sound. It is significant
to note that the construction operations proposed by Islander East will involve, not just the initial
construction dredging of the basin and trench, but will require the backfilling of the open trench to
provide cover for the installed pipe. The impacts of the dredging quantified in the text will be
effectively doubled. Sediments transported by local tidal flows away ftom the construction site will
be deposited on the bottom areas adjacent to the trench.

r

The original proposed construction work inclUded placing the materiaJs dredged fi:om the HDD
transition basin and the pipeline trench into mounds adjacent to the areas of excavation. This
construction methodology has been modified. Islander East Pipeline Company, LLC currently
proposes to store those dredged materiaJs on barges and either use them as cover over the installed
pipeline or dispose of them in the open water disposal sites in Long Island So\Uld or at upland offsite
~_"1:" .
JmJWLteS.

The disposition of the dredged materials have not be completely described by the Islander East
Pipeline Company, LLC. It is anticipated that between 41 ,000 and 51,000 cyof the materials dredged
ftom the HDD basin and pipeline trench could be disposed at the open water <Jisposal facilities in
Long Island Sound. It is essential that these materials be sufficiently characterized, including
biological assessments, in accordance with the letter and intent of the Federal Marine Protection,

Research and Sanctuaries Act.
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It is essential that the potential impacts upon pelagic, demersal and benthic fauna as wen as subtidal
flora imposed by the sedimentation processes be evaluated and quantified. Mitigation measures and
opemtional constraints should be considered by regulatory authorities to minimize potential impacts.
Similar dredging and construction operations have included a range of effective measures, includillg
but not limited to:

Restricted temporal windows for operations to assure minimizing impacts upon
potentially effected fauna and flora, including restriction of operations during the
spawning periodS of species indigenous to the project area;

Prohibition of stockpiling or sidecasting of dredged materials, requiring temporary
storage of those materials on sealed floating barges;

Implementation of sealed dredge buckets to minimize re-entrainment and release of
sediments into the water column during hauling operations;

Environmental sensitivity training for all dredge operators to assure knowledge of
means and methods to minimi7'.e sediment release into the wqater column during

dredging;

hnposing operational limits for sediment plume release size and concentration upon
the 4redging contractor and require termination of the dredging should those limits
be exceeded;

Requiring "third-party oversight" of all operations and monitoring and assigning
authorization to tha1: entity to shut down the operations should operational limits be

exceeded;

Requiring the dredging contractor to prepare and implement a Construction
M"ltigation Plan, clearly defining all of the means and methods which he proposes to

employ to minimi7.e construction impacts.

Imposing strict Best Management Practices upon the trench backfilling operations
by requiring sediment plume size to be limited, imposing placement methodology
restrictions, and related restrictions.
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Appendix A Figures 1 -5

This document involves pipeline location information and is not available at this Internet site due
to homeland security-related considerations. This portion of the Millennium Pipeline consistency
appeal administrative record may be reviewed at NOAA's Office of General Counsel for Ocean
Services, 1305 East-West Highway, Silver Spring, Maryland.



Figure 6 -Critical Erosion Characteristics for Sediments (Bohlen, Ref. 10)
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Calculations
.units

m
ft

Reach #1
5.4
17.8

Wave Height, H

.00561 ~ )~
~U2=1~{~)1

tanh

Wave Period, T .u~
51eC

Reach #1 Reach #2

7.6 9.6

Reach #1 Reach #2

2.5 4.7
.u~
hrs

Duration, t

t = 893 x IO-I( f:) x

~tV. No. I
l!!!de By Date I -

Ref: Ha~ of~an am Underwater Eooi:Ieeri!:I
M)eIS, Hom, McAlister, ed, McGraw-Hili, 1969, p.8-!

Reach #2
SW

54.0
100008.0

79.0
24.1

Reach #2
6.7
22.0
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JOHN 

C. ROBERGE, P .E., LI_C

Project: Islander East Pipeline Cons!Location: 
Branford. CT -Long Island ~

'Uctionound Sheet No.
Job No.

3
200242

of

Subject: 8MB Hindcast Model with 811

Water Correction -2 Yr Win,

Made By
Chkd. By

Roberge Date
Date

11/26/2002

IaIlcm1/2 

Yr Depth

Constants
~
rn/s"2
milhr
rn/s

Gravity, 9
Surface Wind, Us

9.1
5C

Z;

S1

.0

.4

Wind Stress Factor, Uc 3:; .4 m/s

Variables
Reach #1

South
20.4

37780.8
82.0
25.0

u,
Wind Direction
Fetch Distance, F T1in.

I

Average Water Depth,
II

1

Calculations
Reach #1

2.9
9.4

U!!
IIWave Height, H

1

53{ -fJ!.) ~2
.2~3U A tanhH= g

Reach #1 Reach #2
6.0 1.5

Wave Period, T .Uti
51

~

.037J ~
).K

~U2A -

.83~( ~"\~-
~U2A

7 .54U A tanh
T= g

tanb

Reach #1 Reach #2
3.2 6.0

.UJ

tl

Duration, t

rs

t = 893 x 10-t( f;) x

I:~ ~ Date.a.de -J

Ret HaOOboc* of Ocean arK! UrKJefwater EooWleem

Myers, Hom, McAlister, ed, McGraw-Hili, 1969, p.8-f

R~#2
SW

54.0
100008.0

77.0
23.5

Reach #2
3.9
12.9



JOHN C. ROBERGE, P .E., LLC

Project: Islander I=ast Pipeline Constl"1uction Sheet No.
Job No.
Made By
Chkd. By

1
200242
Roberge

of

Subject: Erosion Potential of Dredge ~~oundis
MP 10.95 -100 Yr Return

Date
Date

12/05/02

MAXIMUIM WATER PARTICl.E VEILOCITIES BENEATH DESIGN WAVE
MP 10.9~i -Water Depth = 13 ft (MLW) -Breaking Conditions (Depth Limited)

100 Yr Return Period

SITE CONDITIONS: Hwave=
Twave=
L wave =

d, depth =

ft
sec
ft
ft

(See NOTE)

Maximum Water Particle Velocities 1Nill occur in coincidence with the passing
of the wave crest and I or troulQh. DleSign must consider the relative direction

of the water particle motion.

0.0254d I Lo { For Des~~n Cond"mons} =

NOTE:

Wavelength at Site, L, can be determined from Tables
Showing Functiolns of d I L for Increments of d /Lo.

~,

Rev. No. I
Made BY Date I

File Ref.: orbvel
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JOHN <:. ROBERGE, P .E., LLC

Project: Islander East Pipeline Construction Sheet No.
Job No.
Made By
Chkd. By

1
200242

Roberge

of

Subject: Erosion P()tential of Dredge ~~ound~;
MP 12.0 -100 Yr Return

Date
Date

12/05/02

MAXIMUM WATER PART
~' VELOCITIES BENEATH DESIGN WAVE

MP 12.0 -Water Depth = 21 ft (MlW) -Non-Breaking Conditions
100 YrRetum Period

SITE CONDITIONS:

1

wave =

wave=

wave =
depth =

ft
sec
ft
ft

(See NOTE)

Maximum Water Particle Velocities 'will occur in coincidence with the passing
of the wave crest and I or~h. £::lesign must consider the relative direction
of the water particle motion. I

0.0410d I La { For Design Conditions} =NOTE:

Wavelength at S;ite, L, can be determined from Tables
Showing Fu~ons of d I L for Increments of d /Lo.~.j

"Re'V~ 

I I File Ref.: orbvel

Date



JOHN C. ROBERGE, P .E., LLC

Sheet No.
Job No.
Made By
Chkd. By

1
200242

Roberge

ofProject: Islander East Pipeline ConstnJction

12/05/02Date
Date

Erosion Potential of Dredge tv~ounds
MP 10.95 -50 Yr Return

Subject:

MAXIMUM WATER P ARTICl.E VEI.ocmES BENEATH DESIGN WAVE
MP 10.95 -Water Depth = 13 ft (Ml.W) -Breaking Conditions (Depth Umited)

50 Yr Return Period

~

16.6 9.6

191.0

SITECONDITIONS: ft
sec
ft
ft

Hwave=
T wave =
l wave =

d, depth =
(See NOTE)

13.01

Umax. Ft/sec

12.29
1L29
1L30
1L31
12.32
1L33
1L35
1L37
1L40
12.46
1L53
1L62
1L72
1L83
1L96
13.11

1.0 13.26
0.0 13.43

f~

tc;

Maximum Water Particle Velolcities will occur in coincidence with the passing
of the wave crest and ./ or trollgh. [tesign must consider the relative direction

of the water particle motion.

d J Lo { For Design Conditions} = 0.0276NOTE:

Wavelength at ~.ite, L, can be dErtermined from Tables
Showing Functions of d I L for Increments of d /Lo.

n -

Rev. No. File Ref.: orbvel
U I Made Rv Date".'w_- -J

r

J



JOHN C. ROBERGE, P .E., LLC

Project: Islander East Pipeline Construction Sheet No.
Job No.
Made By
Chkd. By

1
200242
Roberge

of

Subject:: Erosion Potential of Dredge Mouncjs
MP 10.95 -2 Yr Return

Date
Date

12/05/02

MAXIMUM WATER PARTIC:LE VELOCITIES BENEATH DESIGN WAVE
MP 10.95 -Water Depth = 1:3 ft (MLW) -Non-Breaking Conditions

2 Yr Return Period

SITE CONDITIONS: Ii wav~~ =
lr WaVE! =
I. WaVEt =

d, deptJ1 =

ft
sec
ft
ft

(See NOTE)

..

Maximum Water Particle Vel~)cjties will occur in coincidence with the passing
of the wave crest and I or trough. Design must consider the relative direction

of the water particle motion.

d I Lo { For Design Cc)nditions} := 0.0451

NOTE:

Wavelength at :3ite. L. can be determined from Tables
Showing Functi,ons of d I L for Iincrements of d /Lo.

~

-=~.~~=]
Rev. No.
Made BY Date c","

Ale Ref.: orbvel



JOHN C. ROBERGE, P .Eo, LLC

ofProject: Islander East Pipeline Cons1:ruction Sheet No.
Job No.
Made By
Chkd. By

1
200242
Roberge Date

Date
12/05/02Subject: Erosion Potential of Dredge Mouncjs

MP 11.5 -2 Yr Return

MAXIMUM WATER PARTIC:LE VELOCITIES BENEATH DESIGN WAVE
MP 11.5 -Water Depth = 16.7 ft (ML W) -Non-Breaking Conditions
2 Yr Return Period

SITE CONDITIONS: IH wave =
T waV4~ =
Il. WaVE! =

dl, deptlh =

=;!

12.9 7.5

163.0

ft
sec
ft
ft

(See NOTE)
16.71

Umax, Ftlsec

..

7.87
7.87
7.88
7.89
7.90
7.91
7.93
7.95
8.00
8.13
8.32
8.55
8.68
8.83
8.99
9.17

1.0 9.35
0.0 9.56

Maximurn Water Particle VeI,ocities, will occur in coincidence with the passing
of the wave crest and I or trough. lDesign must considet. the relative direction

of the water particle motion.

0.0580d Ilo { For Des.ign Cc)nditions} =NOTE:

Wavelength at :Site, L, can be dletermined from Tables
Showing Functions of d I L for Increments of d /Lo.r

~

Rev. No.. Ale Ref.: orbvef

I!!de By Date --



JOHN C. ROBERGE, P .E., LLC

Islander East Pipeline Construction Sheet No.
Job No.
Made By
Chkd. By

1
200242

Roberge

ofProject:

Date
Date

12/05/02Subject: Erosion Potential of Dredge Mounds
MP 12.0 -2 Yr Return



FleRef.:~

JOHN C. ROBERGE, P .E., LLC:

ISLANDER EAST I»IPEUNE Sheet No.
Job No.
Made By:
Chkd. By:

1 of
Branford 200242
Roberge

Project:

Date
Date

Subject: Constnlction MetIIods Assessment
Sediment Disper$iion Simulation

.1

1 ~~U'ES1;-A~:i JMP 1 t.$ J~ FPN Cbn6mn IR~ 1.~Q/s ,-cae-to)

~

5 400 I 11000 I

.
Ebb
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~

ran) 
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Ftev. No.
Made By Date
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